SUMMARY Endomyocardial biopsies were performed in 11 African women in Nairobi who presented with the clinical features of peripartum cardiomyopathy. The samples were studied by light and electron microscopy. In five patients there was evidence of a "healing myocarditis", that is the presence of a mild inflammatory cell infiltration within the myocardium with foci of necrosis and variable amounts of hypertrophy and fibrosis. Of the nine patients who were followed up, three out of four with myocarditis had persistent heart failure and four out of five without myocarditis improved. Peripheral blood T lymphocyte cell subsets were measured in nine patients by means of monoclonal antibodies. A high helper:suppressor T cell ratio was found in three patients.
Almost half of this group of patients with peripartum cardiomyopathy had myocarditis in their biopsy specimens. The 
Patients and methods
Thirteen patients were identified with peripartum heart disease but in two of these further studies were not possible. The remaining 11 patients who presented with unexplained congestive cardiac failure within six months of delivery were studied further. Full history, examination, echocardiography, and cardiac catheterisation were done on all patients. PATIENTS (TABLE 1) Eleven women of mean (SD) age 27 (6) years were studied further. The mean time of onset of symptoms after delivery was 7(6) weeks. Parity varied from one to eight with median of three. All patients had symptoms and signs of biventricular cardiac failure and on admission the mean blood pressure was 115 (25)/75 (13) Table 3 summarises the biopsy reports. Biopsy specimens from five patients showed evidence of healing myocarditis. This was a mild cellular inflammatory infiltrate, predominantly of lymphocytes, located in the widened interstitium of the myocardium. Adjacent myocardial fibres showed evidence of necrosis (fraying) in some foci.There was also a variable but usually mild increase of interstitial collagen tissue. Perivascular infiltration and a variable extent of focal myocytolysis was seen. The myocardial fibres were normally aligned and showed evidence of hypertrophy and attenuation. The endocardium was increased in thickness in some cases due to a focal increase of the smooth muscle component, indicating that left ventricular dilatation had been present for some time. The remaining six patients showed non-specific changes of a hypertrophied, frequently dilated myocardium, with or without mild fibrosis in the interstitium. There were no changes that could positively be attributed to past myocarditis.
Nine patients were available for follow up (minimum six months), and three of the four with myocarditis in their biopsy specimens had persistent heart failure. In contrast four out of the five patients without myocarditis made a good recovery.
T CELL SUBSETS Table 4 shows the results in the patients studied.
There was a considerable increase in the percentage of helper cells (OKT4). Three of the patients had Sanderson, Olsen, Gatei high helper:suppressor ratios. In the patient with the highest helper:suppressor ratio in the study, however, the biopsy specimen did not show evidence of myocarditis. The cause of the myocarditis is unknown. It is unlikely to be a direct or persisting viral infection per se. Tests for Coxsackie antibodies and viral serology were negative in all these patients and there was no sign of viral particles on the electron microscopy specimens. There are some reports, however, that cardiomyopathy may on rare occasions follow a viral infection. 17 18 In most patients with cardiomyopathy and in the patients studied here the disease is clearly not a straightforward virus myocarditis. The myocardial damage may be secondary to an abnormal immunological reaction. Experimentally, and in the occasional patient, circulatory antimyocardial antibodies, interstitial deposits of immunoglobulins and complement, and cytotoxic lymphocytes directed against autologous myocytes have been demonstrated.'9 20 It has been suggested that there may be a disturbance of immunoregulation in patients with dilated cardiomyopathy that may be either a primary defect or may merely reflect a persistent immune reaction to an antigen within the heart muscle, possi- Hypertrophied fibres. Focal increase in chronic Recovered inflammatory cells. "Healing myocarditis" 10 11 Hypertrophied fibres only
Heart reduced in size and left ventricular function returned to normal but still some dyspnoea 11 14 Hypertrophied fibres. Increase in chronic Continuing heart failure inflammatory cells. "Healing myocarditis" Mean (1 SD) 13(11) bly derived from the previous infection. T suppressor cell function is defective in some patients with dilated cardiomyopathy.3 Our work on patients with dilated cardiomyopathy in East Africa has shown that the percentage of helper inducer cells in the peripheral blood was significantly higher in the cardiomyopathy group than in normal individuals, and eight out of 20 of the patients had a helper:suppressor cell ratio higher than normal range.15 These results support the concept that the myocardial damage in dilated cardiomyopathy may be secondary to an immune reaction against the myocardial fibres. In this group of postpartum patients, three had high helper:suppressor ratios. Nevertheless, the biopsy specimen from the patient with the highest helper:suppressor ratio did not show evi- Demakis and Rahimtoola found that about 50%O of patients with postpartum cardiomyopathy improve spontaneously, however,22 and four of our patients recovered almost completely; one had some slight shortness of breath (despite a normal heart size and left ventricular function on the echocardiogram), and another developed mild hypertension. It seems best to reserve the more vigorous treatment for those with florid myocarditis. The presence of healing myocarditis in the biopsy specimens in our patients was generally associated with persisting heart failure; however, the numbers are too small for any definite conclusions. It is of some concern that in the very early stages, when the virus will still be present, treatment with steroids might encourage persistence of the virus and impede the immunological reaction directed at the virus particles themselves.
There are several possible explanations of why this type of cardiomyopathy should develop in the peripartum period. Firstly, it has been shown that if a viral myocarditis is present increase in the cardiac workload will increase the degree of myocardial 290 Sanderson, Olsen, Gatei
